Abstract The present study examines the influence of diagnostic comorbidity on the demographic, psychiatric, and functional status of youth with a primary diagnosis of obsessive compulsive disorder (OCD). Two hundred and fifteen children (ages 5-17) referred to a university-based OCD specialty clinic were compared based on DSM-IV diagnostic profile: OCD without comorbid anxiety or externalizing disorder, OCD plus anxiety disorder, and OCD plus externalizing disorder. No age or gender differences were found across groups. Higher OCD severity was found for the OCD ? ANX group, while the OCD ? EXT group reported greater functional impairment than the other two groups. Lower family cohesion was reported by the OCD ? EXT group compared to the OCD group and the OCD ? ANX group reported higher family conflict compared to the OCD ? EXT group. The OCD ? ANX group had significantly lower rates of tic disorders while rates of depressive disorders did not differ among the three groups. The presence of comorbid anxiety and externalizing psychopathology are associated with greater symptom severity and functional and family impairment and underscores the importance of a better understanding of the relationship of OCD characteristics and associated disorders. Results and clinical implications are further discussed.
Introduction
Obsessive compulsive disorder (OCD) is a relatively common disorder with a lifetime prevalence of 1-3% in children and adolescents [8, 54] . Childhood OCD typically runs a chronic and often disabling course [10, 21, 45] and can cause pervasive impairments in social, academic, and familial functioning [23, 37] . Over half of adults with OCD report symptoms beginning during childhood or adolescence [38] and evidence suggests that pediatric OCD may predict adult morbidity [26] . OCD is a highly comorbid disorder in childhood with up to 80% of affected youngsters meeting diagnostic criteria for another mental health disorder, most commonly another anxiety disorder (26-75%) , depressive disorder (25-62%), externalizing disorder [18-50%; i.e., attention deficit disorder, oppositional defiant disorder (ODD), conduct disorder (CD)], or tic disorder (15-30%) [13, 15, 17, 24, 39, 40, 49] .
Given the heterogeneous nature of OCD in childhood, recent research has sought to identify distinct clinical subgroups of OCD-diagnosed youth. The identification of distinct subgroups, including those based on comorbidity, offers potential utility in understanding variations in age of OCD-onset, symptom expression and course, family/genetics, [11, 17, 32, 41, 49] , and treatment response [29, 46] .
Only a few studies examining the correlates of comorbidity in children and adults with OCD have been published; unfortunately, this area remains largely understudied. Geller et al. [12] compared child behavior checklist (CBCL) syndrome, competence, and composite scores in children with (1) OCD with ADHD, (2) OCD without ADHD, (3) ADHD without OCD, (4) controls from a general pediatrics clinic.
Results indicated that youth with OCD ? ADHD had higher T scores on social problems, attention problems, and delinquent and aggressive behaviors, lower school and social competence scores, and higher externalizing and total composite T scores as compared to subjects with OCD without ADHD. Similarly, Hanna et al. [15] found youth with OCD and a comorbid disruptive behavior disorder to have higher internalizing, externalizing, and total CBCL scores as compared to youth with OCD and no comorbid disruptive behavior disorder. Finally, Ivarsson et al. [17] concluded that among children and adolescents with OCD the burden of co-morbidity is quite high, finding elevated levels of problems with depression/anxiety, aggressive behavior, thought problems and attention problems on the CBCL. Comorbidities explained from 25 to 50% scores of the CBCL sub-syndrome scales.
While studies have shown rates of comorbid depressive disorder in childhood OCD to be low [30, 36, 51] , the presence of clinically elevated depressive symptoms may be as high as 20% among youth with OCD [34] . Also, depression has been noted to increase steadily over the course of adolescence and adulthood [1] , suggesting that depression may emerge secondary to OCD for some individuals [4] . While this finding is difficult to interpret given the increased risk for depression, in general, as children get older, comparing depression across comorbid groups of youth with OCD may yield useful mediating information.
More work has been focused on OCD with and without comorbid tic disorder. Hanna and colleagues [14] found that OCD patients without a tic disorder were more likely to report compulsive behaviors (specifically ordering, hoarding, and washing/cleaning compulsions) than patients with a tic disorder. Storch et al. [47] found that OCD patients without a tic disorder had significantly more contamination obsessions, sexual obsessions, and counting compulsions than youth with comorbid tics. Among adults, Tukel et al. [50] found that OCD with any comorbidity resulted in greater severity of both obsessions and compulsions.
Two studies have assessed the impact of psychiatric comorbidity on treatment response in youth with OCD. Storch et al. [46] found that the presence of comorbidity, particularly disruptive behavior disorder, depressive disorder, and attention deficit hyperactivity disorder, but not tic disorder, negatively impacted response to cognitivebehavioral therapy (CBT). This is consistent with Abramowitz and Foa [3] who reported worse response to exposure plus response prevention (ERP) in adults with OCD and depression compared to OCD only. March and colleagues [27] found that the presence of a tic disorder did not impact response to CBT, but did negatively impacted response to sertraline.
Unfortunately, although very common, the impact of the presence of comorbid anxiety disorders on OCD presentation remains unstudied in children and adolescents. However, Abramowitz and Foa [2] found that OCD with comorbid GAD was associated with higher rates of indecisiveness and pathological responsibility among adults studied. In children with non-OCD anxiety disorders, Franco et al. [9] found the presence of comorbid psychopathology was associated with more functional impairments and heightened clinical symptomatology.
Study aims
The primary goal of the current study was to examine the influence of diagnostic comorbidity on the demographic, psychiatric, and functional status of children and adolescents with a primary diagnosis of OCD. To this end, three study groups were formed based on DSM-IV diagnostic profile: OCD without comorbid anxiety or externalizing disorder (OCD), OCD with another anxiety disorder but not externalizing disorder (OCD ? ANX), and OCD with an externalizing disorder (e.g., ADHD, ODD, or CD) but not anxiety disorder (OCD ? EXT). These divisions are consistent with prior evaluations of comorbidity patterns in children with anxiety [9, 48] .
Based on previous research, we hypothesized that the study groups would not differ in terms of demographic status (e.g., [9] ). However, we predicted that both comorbidity groups would be associated with higher levels of psychiatric symptoms, and greater functional impairment and family dysfunction. We also expected that the OCD ? ANX group would have more depressive symptoms, and a lower prevalence of comorbid tic disorder, than the OCD and OCD ? EXT groups.
Method

Participants
Participants included a consecutive series of 215 children (57% male) and their primary parent who were sequentially evaluated following referral to a university-based mental health clinic specializing in the diagnosis and treatment of childhood OCD. Children ranged in age from 5 to 17 years (mean 11.8 years, SD 3.0). Eighty-one percent of the participants identified themselves as Caucasian, with 10% of the participants identifying as multiracial, 5% as Latino, 2% as Asian-American, and 2% as African-American. All participants in the sample met criteria for a primary DSM-IV diagnosis of OCD. Thirty-two percent of the participants were on medication at baseline.
Measures
Anxiety disorders interview schedule for children, version IV
The anxiety disorders interview schedule for children, version IV (ADIS-IV) [42] is a semi-structured interview that assesses the major DSM-IV anxiety, mood, and externalizing disorders experienced by school-aged children and adolescents. This interview has demonstrated favorable psychometric properties [43, 53] . In addition to generating DSM-IV diagnoses, interviewers also assigned a clinical severity rating (CSR), based on an 8-point scale (0 = not at all, 4 = some, 8 = very, very much), for each assigned diagnosis [42] . The ADIS-IV was supplemented with the tic disorders diagnostic section from the Kiddie Schedule for Affective Disorders and Schizophrenia (KSADS-PL) [18] given that the version of the ADIS-IV available at study commencement did not include an assessment of tic disorders.
Multidimensional anxiety scale for children
The multidimensional anxiety scale for children (MASC) [28] is a standardized 39-item child self-report measure of anxiety yielding four scale scores and a total score. Each item is rated on a four-point Likert-type response scale ranging from ''Never true about me'' (0) to ''Often true about me'' (3). Higher scores suggest more symptoms of anxiety. The four scales were empirically derived through principal components analysis and include: social anxiety (9 items), separation anxiety/panic (9 items), harm avoidance (9 items), and physical symptoms (12 items). Cronbach's alpha [7] for the total MASC score was 0.83 in the present sample. The MASC total score was used in all study analyses.
Children's depression inventory
Children described their current symptoms of depression using the children's depression inventory (CDI) [19] . The CDI is a 27-item questionnaire with a three-point response scale. This scale yields a total T score, indicating the severity of depressed mood, as well as several factor scores. Only the CDI-total age/gender corrected T score was used in the present study. Higher scores suggest more depressive symptoms. Acceptable psychometrics have been reported for the CDI [19] .
Child behavior checklist CBCL [5] is a 118-item parent report scale that includes broadband subscales of internalizing and externalizing symptomatology, as well as specific scales developed to provide information on a broad range of competencies and behavior problems in preschoolers, school-age children, and adolescents. The items are empirically derived based on their ability to discriminate between clinically referred and clinically healthy samples. Solid psychometric properties have been demonstrated [5] . In addition to subscales that contribute to the internalizing (withdrawal, somatic complaints, and anxious/depressed) and externalizing (delinquent behavior and aggressive behavior), we examined the social problems, thought problems, and attention problems subscales. Age and gender-based T scores (mean 50; SD 10) are reported and used in all study analyses.
Child obsessive compulsive impact scale, revised-parent report
The child obsessive compulsive impact scale, revisedparent report (COIS-R-P) [37] is a 33-item self-report questionnaire designed to assess the impact of OCD symptoms on the psychosocial functioning of clinic-referred children and adolescents in the home, social, and academic environment. Parents are asked to rate how much difficulty their child has had completing each activity due to his or her anxiety symptoms during the last month. Each item is scored on a 4-point Likert-type scale (''0'' not at all, ''1'' just a little, ''2'' pretty much, ''3'' very much). A total score is generated with higher scores suggesting greater impairment. Excellent internal consistency was found in the present sample for the COIS-R-P (a = 0.91) [7] .
Family environment scale
The family environment scale (FES) is a 90-item selfreport measure designed to assess ten domains of family social functioning. Internal consistency on the FES in the present sample was a = 0.74. Parents of children with OCD completed the FES. The following two domains were used in analyses of the present study: cohesion, or the degree to which family members support each other; and conflict, a measure of overt discord among family members [31] .
Global axis of functioning
Global axis of functioning (GAF) [6] is numeric scale (0-100) used by mental health professionals to rate overall social, occupational and psychological functioning.
Procedure
The measures used in the present study were collected as part of a larger assessment battery administered to all children seeking clinical services. Informed consent to use these data for research purposes was obtained from parents (and assent from children) prior to the onset of the assessment and the study was approved by the University Institutional Review Board. Children and parents were interviewed separately by the same interviewer who then integrated this information to determine the ADIS-IV diagnostic profile. Evaluations were administered as part of the baseline treatment study visit by doctoral-level psychologists or doctoral students in clinical psychology. All doctoral students received in-depth training from the clinic director or associate director based on the guidelines specified by the interview developers, including co-rating to both videotaped and live interviews. A licensed clinical psychologist (JP or RLB) supervised all clinical evaluations. Following administration of the ADIS-IV/KSADS supplement in a therapy room, children and parents completed self-report measures in a private room within the clinic with assistance from a research assistant as needed. Evaluations were completed in one visit. When two parents were present they both were included in the ADIS-IV parent interview and they decided who was to fill out the parent report documents with instructions to have it filled out by the parent who spends the most time with the child and may therefore best know how to respond.
Group formation
For purposes of the present study, participants were divided into three groups based on their diagnostic status as generated by the ADIS-IV. The OCD group consisted of youth with OCD as a primary disorder and no comorbid anxiety or externalizing diagnoses. The OCD ? anxiety disorder group consisted of youth with (1) a primary diagnosis of OCD as well as (2) at least one of the following comorbid anxiety disorders: generalized anxiety disorder (GAD), social phobia, separation anxiety disorder (SAD), specific phobia, panic disorder (PD), post-traumatic stress disorder (PTSD) and (3) no comorbid externalizing diagnoses. The OCD ? externalizing disorder group consisted of those youth with (1) a primary diagnosis of OCD as well as (2) comorbid ADHD (any type), ODD, and/or CD and (3) none of the non-OCD anxiety diagnoses listed above.
Data analyses
One-way ANOVA and relevant post hoc analyses (Bonferroni) were used to assess differences across study groups in terms of age, age of OCD onset, diagnostic severity, functional status, internalizing and externalizing symptomatology, and family environment. The Bonferroni post hoc analyses calculates a new pairwise alpha to keep the familywise a value at 0.05 (or another specified value).
Potential group differences in terms of gender and the prevalence of comorbid tic and depressive disorders were examined using v 2 .
Results
Thirty-three percent of the sample met criteria for a secondary anxiety disorder (OCD ? ANX; N = 72) and 13% for an externalizing disorder (OCD ? EXT; N = 28). Fifty-one percent of the sample met criteria for OCD but no other anxiety disorders nor externalizing disorders (OCD; N = 109). The remaining 3% met criteria for OCD and both an additional anxiety disorder and an externalizing disorder. These individuals (N = 6) were omitted from study analyses due to insufficient sample size for statistical comparison. Across the remaining 209 youngsters, 12% met criteria for a secondary tic disorder, and 8% for depressive disorders. The breakdown of comorbid disorders within the OCD ? anxiety and the OCD ? externalizing groups was as follows: GAD (59%), social phobia (31%), SAD (23%), specific phobia (11%), PD (2%) and PTSD (1%). The breakdown of externalizing disorders includes: ADHDany type (77%), ODD (39%), and no participants in the sample met criteria for a diagnosis of CD (see Table 1 ).
The groups did not differ in terms of gender [v 2 (3) = 3.1, P = 0.37] or age [F(2,207) = 2.6, P = 0.07]. One-way ANOVA and Bonferroni post hoc analyses revealed ADIS-IV CSR ratings for OCD to be significantly higher for youth in the OCD ? ANX group [F(2,206) = 8.7, P \ 0.001] compared to both the OCD group and the OCD ? EXT group (see Table 2 ). GAF ratings were significantly lower for the OCD ? EXT [F(2,197) = 3.0, P \ 0.05] as compared to the OCD group, but not the OCD ? ANX. There was no difference in age of OCD onset across groups [F(2, 204) = 1.05, P = 0.36].
Parent [F(2,174) = 7.48, P \ 0.001] reports suggested greater OCD-specific functional impairment on the COISR-P for the OCD ? EXT group compared to the other two groups. In terms of family functioning, parents of OCD ? EXT youth reported less cohesion compared to families of youngsters in the OCD group, but not OCD ? ANX group [F(2,144) = 3.5, P \ 0.05]. Interestingly, families with children in the OCD ? ANX group reported higher levels of family conflict in comparison to the OCD ? EXT but not OCD groups [F(2,144) = 5.0, P \ 0.01].
Children in the OCD ? ANX reported significantly higher total depression T scores on the CDI [F(2,171) = 4.4, P \ 0.01] and higher MASC total scores [F(2,144) = 9.9, P \ 0.001] in comparison with the OCD group, but not in comparison with the OCD ? EXT group.
As expected, the OCD ? EXT group had significantly higher externalizing T scores on the CBCL [F(2,181) = 12.3, P \ 0.001] compared to the other two groups. Conversely, the OCD ? ANX group had significantly higher T scores on the internalizing scale of the CBCL [F(2,181) = 3.8, P \ 0.05] in comparison to the OCD, but not OCD ? EXT, group. Children with OCD ? EXT were also rated as having significantly more problems than the other two groups on the following scales: attention As predicted, children with OCD only (14.7%) [v 2 (1) = 5.1, P = 0.02] and OCD ? EXT (25%) [v 2 (1) = 9.7, P \ 0.01] were more likely to have a tic disorder than children with OCD ? ANX (4.2%). However, the OCD and OCD ? EXT groups did not significantly differ on this variable [v 2 (1) = 1.7, P = 0.15]. No significant group differences were found for the occurrence of depressive disorders [OCD (10%) and OCD ? ANX (11%) v 2 (1) = 0.05, P = 0.886); OCD and OCD ? EXT (10.7%) v 2 (1) = 0.01, P = 0.92); OCD ? ANX and OCD ? EXT, v 2 (1) = 0.01, P = 0.96). Given the significant difference in OCD severity between the OCD ? ANX and other groups, the above ANOVAs were re-run controlling for this variable. These analyses yielded three changes from the original findings. Previously significant differences between the OCD and OCD ? ANX groups on the CDI Total [F(2,172) = 2.8, P = 0.06], CBCL internalizing[F(2,180) = 2.7, P = 0.07], and CBCL anxiety/depression [F(2,180) = 2.8, P = 0.07] scores were only significant at the trend level.
Discussion
Childhood OCD is a heterogeneous illness with comorbidity found to be the norm rather than the exception [17, 22, 29, 44] . Comorbid psychopathology may also have implications for the clinical treatment of childhood OCD [27, 46] and consequently, a better understanding of the impact of comorbidity on OCD in children and adolescents is warranted.
The present study examined the demographic, psychiatric, and functional correlates of both internalizing (anxiety) and externalizing (ADHD and ODD) comorbidity in a large group of children and adolescents (N = 209) with a primary DSM-IV diagnosis of OCD and found higher levels of functional impairment and OCD diagnostic severity in the comorbid as opposed to non-comorbid youngsters. More specifically, as compared to uncomplicated OCD, the present study found greater OCD severity in children with co-occurring anxiety disorder and lower overall functioning among children with comorbid externalizing disorders.
In addition, children with comorbid externalizing disorders had more behavioral, social and attentional problems as indicated by the CBCL than children with comorbid anxiety or no anxiety or externalizing comorbidities. This is consistent with Geller et al.'s [12] findings comparing youth with OCD and ADHD to those with OCD and not ADHD. Ivarsson et al. [17] found elevated levels on these subscales in youth with OCD in comparison to a normative sample. The current data suggests that some of these elevations may be mediated by diagnostic comorbidities; however, behavioral and attentional problems may also be driven by OCD-related anxiety. For example, if a child is experiencing anxiety due to an OCD obsession and is not accommodated in the way his or her OCD seems to demand, he or she may act out behaviorally [35] . Similarly, attention difficulties can be a result of both obsessive preoccupation and OCDrelated worry/anxiety as well as potential clinical or subclinical comorbidities such as ADHD. Interestingly, children with OCD and comorbid anxiety had greater levels of somatic complaints, anxiety/depression, and overall internalizing symptoms on the CBCL than those with OCD alone but not those with OCD plus comorbid externalizing disorder. However, this difference largely disappeared when controlling for OCD severity. Although limited by the cross-sectional methodology, these findings suggest that increased depressive symptoms associated with comorbid anxiety may be more closely related to increased OCD severity than comorbid anxiety. As a result, assessment and consideration of both OCD symptom severity and comorbidity may enable a better understanding of ways to improve the clinical management of children with OCD.
In addition, youth with comorbid externalizing disorders had greater OCD-specific functional impairment (school, social, and familial) in comparison to the other two groups. This may not be surprising given that child anxiety has a history of being viewed as less obviously problematic than the externalizing behavior disorders [52] and that the more disruptive nature of these disorders may create more notable intrusion into daily activities.
The presence of comorbid externalizing disorder was also associated with lower levels of family cohesion. However, children with comorbid anxiety disorders reported higher levels of family conflict compared to the OCD plus externalizing group. Although this finding is consistent with previous reports of higher levels of family conflict among anxious youth [16] , clearly the mechanisms underlying the relationship between comorbid disorder and family environment warrant further study.
Consistent with prior research documenting the relationship between OCD, ADHD, and tic disorders [20, 33] , the highest rate of comorbid tic disorder was found in the OCD plus externalizing group. To our knowledge, the relatively low rate of tic disorders among the OCD ? ANX group has not been reported before and requires further study. However, this finding may be related to the clinical distinction between predominantly anxiety-based OCD symptoms and the sensory/tactile (e.g., ''just right phenomenon'') symptom presentation previously reported to characterize individuals with comorbid OCD and tics [14, 25] .
Even though comorbid anxiety disorder was associated with higher rates of depressive symptoms on the CDI, the prevalence of DSM-IV depressive disorder did not differ across the three groups. The reasons for this are not immediately clear, although it may be that CDI scores reflect increased levels of general distress in the OCD ? ANX group that were not sufficiently elevated nor specific enough to warrant a formal DSM-IV-TR depressive-spectrum diagnosis. Alternately, the rate of depression in our sample was relatively low, likely reflecting the younger age and focus on current, not lifetime, diagnoses.
Despite the intuitive nature of many of our findings, the existing literature lacks sufficient documentation of the impact of co-occurring anxiety and externalizing disorders on childhood OCD. Overall, and unlike comorbid tic disorders [14, 47] , the presence of comorbid anxiety and externalizing psychopathology (among the most common co-occurring conditions in youngsters with OCD) is associated with greater symptom severity and functional and family impairment. Recent documentation of the negative impact comorbid symptomatology can have on response of OCD to both medication and cognitive-behavioral treatment [27, 46] further underscores the importance of a better understanding of the relationship of OCD characteristics and associated disorders.
Limitations and future directions
Although the present study was characterized by a number of design strengths, including a relatively large sample and a comprehensive and standardized assessment battery, the findings reported here must be evaluated in light of certain methodological limitations. First, the sample was not large enough to examine the relationship of our dependent variables to specific anxiety or disruptive behavior disorders, including conduct disorder. In addition, the number of OCD youngsters with both anxiety and externalizing diagnoses was too small to allow for examination of the additive effects of these disorders. Insufficient prevalence also precluded formation of study groups based on other patterns of comorbidity, such as tic or depressive disorder. Finally, relatively low internal consistency ratings on the included dimensions of the FES makes interpretation less robust. Of note, our data are based on clinic referrals and may not generalize to more naturalistic samples. We were also not able to include an assessment of parental diagnostic status or psychopathology.
In addition to more detailed cross-sectional evaluations of comorbidity patterns, a longitudinal evaluation of comorbidity development is warranted. Longitudinal studies will be needed to identify the mechanisms underlying the relationship between comorbidity and the illness severity and functional impacts identified in the present study. Long-term research will also be important for providing insight into the developmental course of comorbid psychopathology, including risk and protective factors (e.g., early treatment, family psychopathology, domestic stressors, cognitive functioning, coping style, and social support). At this time, it remains unclear if anxiety and externalizing disorders are comorbid (implying similar causation) or co-occurring pathologies. Importantly, initial reports regarding the impact of comorbid symptoms, particularly disruptive behavior disorder, depressive disorder, and attention deficit hyperactivity disorder, on response to treatment [27, 46] require replication and extension.
